( 357 ) 


ON VARIATIONS IN THE MAGNETIC DECLINATION AT 
BLOEMFONTEIN. 

By W. A. Douglas Rudge, M.A. 

(Received April 8, 1913.) 

Some magnetic observations have been taken at Bloemfontein during 
the past year, and although they are not very complete they may be of 
interest because, so far as I know, regular observations have not been 
taken of late years in South Africa. The observations were taken in a 
small house specially built for the purpose in the grounds of the Grey 
University College. All the materials used were non-magnetic and the 
instruments were firmly mounted on brick and concrete pillars.* The 
instrument employed was a Kew magnetometer, supplied by the Cam¬ 
bridge Instrument Company and tested at Kew. Time did not permit of 
absolute values being determined, and the present note will just serve to 
give the times of the daily maxima and minima for a period of two 
selected months, together with twelve complete daily records of observa¬ 
tions taken at intervals of about two weeks. The observations lasted 
from August to December. 

The magnetic house was erected with the walls approximately oriented, 
with windows facing north and south, but the actual direction of the 
meridian was determined from the stars, by the aid of a small theodolite. 
This was done by clamping the telescope of the instrument at a con¬ 
venient angle, so that the image of a bright star could be brought in 
contact with the point of intersection of the cross-wires. The azimuth 
reading was then taken. The time of this observation was about an 
hour before the time of “southing” of the star, and a second one, when, 
after rotating the telescope about the vertical axis, the image of the 
star again coincided with the centre of the cross-wires. A second 
azimuth reading was then taken. Since the altitude of the star was 
the same' at the two observations, the meridian could be found by 
bisecting the angle made by the two azimuth readings. The telescope 
was then released and brought to a horizontal position, with its axis 
bisecting the two azimuth directions obtained. A pair of posts with 
* Brickwork may be magnetic. 
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pointed steel rods at the top were then fixed one behind the other, by 
bringing the images in coincidence with the cross-wires. The position 
of the magnetometer was then so adjusted that the straight line joining 
these two rods when produced passed through the centre of suspension 
of the magnet. 

The magnet’s suspension consisted of several strands of unspun silk 
fibre, and the magnet was not removed during the period over which 



the observations were taken. The effect of any change in the torsional 
zero was probably negligible and could not have affected the value 
of the declination in the most- extreme cases by more than a few 
seconds. 

As the observations were “eye” ones the exact time, and also the 
magnitude of the maximum or minimum values, can only be deduced 
by interpolation, so that those given in the table are approximate. The 
declination was found to be very near to 24° W., but of course it varied 
during the day, the variation amounting to a few minutes. The observa- 
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tions were taken as frequently as possible between the hours of 6 a.m. 
and midnight, and at intervals of about two weeks a complete day's record 
of hourly observations was secured. 

Table I. shows the time of the two maxima and minima for each day 
in September and October, whilst Table II. gives the complete daily 
records from midnight to midnight in divisions of the scale for selected 




days. The readings were taken with the magnet swinging slightly, and 
the scale in the magnet could easily be read to y^th of a division. The 
value of each division was stated on the Kew certificate to be T8\ 
The extreme range of the variation on any day did not exceed 108' for 
the maximum and 2-6' for the minimum. The first diurnal minimum to the 
east occurred at about 7 a.m. and the second somewhere between 2 and 
and 3.30 p.m., but many divergencies may be noted. The curves drawn 
from the twelve complete days’ work are seen to be fairly regular and 
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indicate that the daily range is not very constant, a notable deviation 
occurring on September 25th. The horizontal line drawn through the 
various curves corresponds to a declination of 24° W. Distances above 
the line show the easterly variation. The points 1-8', etc., above and 
below the line give the value in minutes of 1, 2, 3 divisions of the scale. 
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No. 9. November 3rd. No. 11. December 3rd. 

No. 10. November 17th. No. 12. December 8th. 


For any adequate discussion of the magnetic variation at any plane at 
least one year’s complete records are necessary, for the times at which the 
variation changes from the extreme eastward or westward position alters 
with the time of the year. In the curves given the whole period extends 
only over one-third of the year, and the tendency appeared to be directed 
to putting the time of the first max.— i.e., the extreme westerly position 
earlier in the day. From August 11th to November 18th the time 
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changed from 1.30 p.m. to 7 a.m., not very regularly, it is true, and 
from November 18th to December 17th the time changed to about 
8.30 a.m. 

It has, of course, been known for a long time that there~was a change 
in the time of the first Easterly maximum, between the months of 
September and October, which seems to depend upon the position of the 
sun. This was shown by General Sabine more than sixty years ago, from 
a study of the records taken at Cape Town and St. Helena. These 
records ceased, I think, in 1851. My curves from September 25th and 
October 7th show a very marked difference in the magnitudes of the first 
maxima very similar to that shown in the curves drawn by General 
Sabine. 

It is much to be desired that a permanent Magnetic Observatory with 
self-recording instruments should be established in South Africa, as there 
are many problems to be solved in connection with terrestrial mag¬ 
netism. 

The observations given above were taken as carefully as possible under 
the conditions of working, but for work of this description the undivided 
attention of the observer is necessary, and cannot be adequately done during 
the spare time at the disposal of one engaged in teaching work. Professor 
Beattie has carried on a very valuable series of magnetic observations in 
South Africa, and it was a study of his work which induced me to 
endeavour to add a small quota to the knowledge of the variation of the 
declination. 
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TABLE I. 

Showing the Daily Range of the Declination in Minutes of Arc, and the Times of the 
Maximum and Minimum Variation from 24° W. 


Date. 

Range in 
Minutes. 

First 

Min. 

Second 

Min. 

First 

Max. 

Second 

Max 

Sept. 1 

594 

a.m. 

7.0 

p.m. 

3.0 

a.m. 

11.15 

p.m. 

6.0 

2 

93 

6.40 

4.10 

11.20 

8.30 

3 

36 

6.30 

5.0 

10.50 

7.10 

4 

86 

7.30 

4.20 

11.40 

8.0 

5 

4-7 

6.50 

4.0 

11.10 

8.0 

6 

7-2 

8.0 

4.30 

10.30 

6.0 

7 

864 

7.10 

3.10 

10.45 

6.20 

8 

7-22 

7.10 

— 

11.0 

6.50 

9 

5 94 

7.0 

3.30 

11.30 

7.15 

10 

6-84 

6.45 

3.45 

11.40 

7.50 

11 

7-38 

7.0 

3.30 

11.0 

7.0 

12 

736 

6.45 

4.30 

12.0 

10.10 

13 

69 

7.20 

3.35 

12.0 

10.40 

14 

792 

7.30 

4.0 

11.20 

6.0 

15 

7'84 

7.0 

3.15 

11.45 

7.20 

16 

90 

6.50 

3.10 

11.0 

6.30 

17 

99 

6.45 

3.45 

11.0 

9.40 

18 

3-96 

7.0 

3.50 

11.15 

10.15 

19 

5-7 

6.30 

5.0 

15.0 

11.40 

20 

7-95 

6.50 

4.30 

11.5 

8.0 

21 

5-76 

7.0 

3.20 

1 11.0 

8.0 

22 

6-48 

6.45 

3.30 

11.20 

9.30 

23 

3-6 

7.0 

3.0 

10.30 

7.30 

24 

8-7 

7.0 

2.5 

11.0 

12.0 

25 

2-7 

6.30 

2.0 

9.0 

7.0 

26 

8T 

6.45 

2.50 

10.15 

6.40 

27 

324 

6.40 

3.0 

8.30 

6.0 

28 

56 

6.0 

3.20 

9.0 

7.30 

29 

74 

6.30 

2.45 

915 

6.0 

30 

8-5 

6.45 

2.10 

10-0 

6.0 

Oct. 1 

792 

7.0 

1.50 

9-0 

7.45 

2 

7-2 

6.30 

2.30 

10-0 

6.30 

3 

7-74 

6.50 

2.20 

9-20 

7.30 

4 

464 

6.30 

2.30 

9-0 

8.0 

5 

396 

6.20 

2.15 

8.30 

7.0 

6 

1026 

5.45 

2.30 

11.10 

7.15 

7 

7-2 

6.30 

3.0 

10.40 

6.30 

8 

8-7 

— 

2.0 

9.0 

7.0 

9 

7-45 

6.0 

2.45 

9-20 

7.40 

10 

566 

5.50 

3.0 

9-10 

9.5 

11 

6-46 

5.45 

2.30 

10.20 

10.30 

12 

8-28 

6.10 

2.15 

10.0 

8.30 

13 

715 

— 

2.15 

9.0 

5.30 

14 

10-0 

5.30 

2.30 

8.30 

8.0 

15 

8-1 

6.50 

1.30 

8.30 

5.45 

16 

3-75 

5.0 

2.30 

6.50 

7.30 

17 

— 

— 

— 

— 

— 

18 

63 

6.15 

2.30 

8.0 

8.30 

19 

8-1 

6.50 

2.30 

8.50 

8.0 

20 

7-2 

5.45 

2.40 

9.15 

6.30 

21 

10-26 

6.0 

3.15 

8.30 

7.30 

22 

99 

6.40 

1.30 

8.45 

7.0 

23 

8-4 

6.50 

12.0 

8.20 

8.30 

24 

7-0 

6.30 

1.30 

7.50 

5.30 

25 

10-8 

6.20 

1.45 

9.0 

5.40 

26 

972 

— 

1.0 

8.40 

5.0 

27 

108 

6.15 

2.45 

10.30 

6.0 

28 

7-2 

6.20 

3.0 

8.50 

6.30 

29 

10-2 

6.50 

2.30 

9.30 

8.0 

30 

9-9 

6.30 

2.45 

9.15 

9.0 

31 

10-6 

6.50 

2.20 

9.0 

6.0 


The range is given in minutes of arc. 












Complete Daily Kecords from which the Curves were Drawn. The 40th Division of the Scale corresponded very nearly 
to a Declination of 24° West. 1*8 ' corresponded to One Scale Division. 
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The time of maximum easterly and of maximum westerly variation are indicated by the asterisked numbers. The afternoon 
westerly minimum indicated by the highest reading of the scale is the most regular. 
























